The aim of this study was to demonstrate that alluvial sediments of Wrocław ice-marginal Valley are characterized by higher concentrations of metallic elements in relation to the adjacent areas of different soil cover genesis. Studies of zinc and arsenic content in soils were carried out in six municipalities of Średzki district. A total of 117 soil samples from arable land was collected: 80 from Średzka Upland and 37 from Wrocław ice-marginal Valley.
INTRODUCTION
Trace elements are one of the many factors which in high concentration may pose a risk for living organisms [Kabata-Pendias, Pendias 1999] . In soils, increased concentration of elements, including trace elements, poses a threat to plants through the possibility of their inclusion into the food chain [Karczewska i in. 2008 ]; therefore, their content requires constant control and monitoring [Karczewska, Kabała 2010] . Areas of different origins differ in geochemical background. It is connected with the bedrock on which it depends on the natural content of trace elements in soil [KabataPendias, Pendias 1999] . The problem of soil pollution with heavy metals relates mainly to industrial areas or regions in the vicinity of the old sources of emissions [Kaszubkiewicz, Kawałko 2009] . Odra River is a receiver of treated and untreated sewage coming from uncontrolled sources [Głosińska, Siepak 2007] . The concentration of harmful substances in sediments is many times higher than in the water [Dąbrowska 2011] . Accelerating factor of sediments accumulation is deforestation of catchment area and their change on arable land [Ciszewski, Czajka 2009] . The soils located along the river banks can immobilize pollution from alluvial sediments, which are carriers of heavy metals [Pisarek 2008] . Surface water sediments are formed from organic and inorganic substances as well as mineral and organic suspension moved into the water from surface flow, industrial and municipal [Amundsen et al. 1992] . The aim of this study was to demonstrate that alluvial sediments of Wrocław ice-marginal Valley are characterized by higher concentrations of metallic elements in relation to the adjacent areas of different soil cover geneses.
OBJECT AND RESEARCH METHODS

Research object
Średzka Upland has an area of about 600 km 
Methodology of field work
Material for the study was collected from a depth of 0-30 cm of the few places directly adjacent to the point of the test (located at a distance of less than 5 m). To control the depth, samples were taken with the use of soil core sampler. The samples were mixed directly in the field, and possible excess was removed. Position of the point at which the sample was collected was determined by a GPS technics. The test results are shown in the numerical map.
Samples preparation for testing
For laboratory tests, soil material was dried at room temperature. In determining the proportion of a particle size of soil skeleton, samples were sieved through a sieve with a mesh diameter of 2 and 1 mm. Separated in this way, the fine earth (<1 mm) was subjected to further analysis.
Laboratory tests
Soil research included:
• Granulometric composition by aerometric-sieve method compatible with the standards PN-R-04032 i PN-R-04033 (1998). 
RESULTS AND DISCUSSION
Soils located in Średzka Upland belonged mainly to granulometric groups of sandy silt (50%) and sandy loam (20%). Less frequently, loamy sand (7.5%) and sand (3.8%) ( Table 1 ). The average content of clay fraction (<0.002 mm) was 6.1%, median 5.5% and standard deviation 4.4%. Silt fraction was the highest. Its averaged content was 48.8%, median 50.5% and standard deviation 17.7% (Table 2) . Soils located in Wrocław ice-marginal Valley belonged mainly to granulometric groups of loam (27%) and sandy silt (24%) (Table 1). They were characterized by a higher average content of clay parts (average 10.9%, median 9%, standard deviation 7.7%) and lower than on Średzka Upland part of the silt content (average 37.7%, median 35%, standard deviation 15.4%) ( Table 2) . The significance level for the hypothesis of no difference between the content of silt fraction in both areas was p = 1.4 × 10 -2 , while the hypothesis of no difference between the content of the clay fraction significance level was p = 3.1 × 10 -5 . Sand fraction content did not differ in both areas in a statistical significant way. For all tested soil samples located on Średzka Upland, pH values measured in 1 M KCl ranged from pH 3.9 to pH 8.0. The average value was 6.1; the median was at similar level and amounted to 6.3 (Table 3 ). In terms of reaction classification, 8 examined points were found very acidic, 18 points acidic, 26 points slightly acidic, 18 points neutral and 10 points alkaline (Table 4) . For all tested soil samples located on Wrocław ice-marginal Valley pH values measured in 1 M KCl ranged from pH 4.5 to pH 7.8. The average value was 6.1, the median was at similar level and amounted to 6.2 (Table 3 ). In terms of reaction classification, 1 examined point was found very acidic, 15 points acidic, 6 points slightly acidic, 8 points neutral and 7 points alkaline ( (Table 5) . Average zinc content in all tested 37 samples was 61.7 mg • kg , was therefore exceeded only in point no. 62 located in the Miękinia municipality. The arsenic content (Map no. 2) for all tested samples located on Średzka Upland ranged from 2.4 to 11.5 mg • kg -1 (Table 5) . Average arsenic content in all tested 80 samples was 5.1 mg • kg (Table 5) . Average arsenic content in all tested 37 samples was 10.6 mg • kg Comparison of zinc and arsenic content in soils of Średzka Upland and Wrocław ice-marginal Valley was made using Student's t-test (Table 6 ). For both studied elements, the average concentrations differ significantly. The significance level for the hypothesis of no difference between the content of two elements in the studied areas was 1.6 × 10 -2 for zinc and 2.5 × 10 -3
for arsenic. Higher concentrations of these elements are observed on Wrocław ice-marginal Valley. The average content of zinc in soils of Wrocław ice-marginal Valley is 151%, and arsenic 208% from contents of these elements in soils of Średzka Upland. The results are shown in Figs 3 and 4 . Due to observable deviations from the normal distribution, it was decided to compare the mean values after logarithmical transformation. The results are summarized in Table 7 . Also in this case for both studied elements, the average concentrations differ significantly. The significance level for the hypothesis of no difference between the content of both elements in studied areas was 1.1 × 10 -2 for zinc and 1.2 × 10 -4 for arsenic. It was observed that despite the heavier composition of Średzka Upland soils, a significant higher content of discussing metals are present in Wrocław ice-marginal Valley soils. This is connected primarily with the proximity of the river carrying alluvial sediments with high content of trace elements [Głosińska, Siepak 2007] . Similar results were received by Pisarek [2008] . As Nocoń studies shows [2009] 
